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(57) Abstract: Compounds of the general formula 
(1), prodrugs thereof, or pharmaceutical^ acceptable 
salts of both exhibit poly(ADP-ribose) polymerase 
(PARP) inhibiting activity and are useful as remedies 
for diseases due to enhanced PARP activity, 
e.g., ischemic brain diseases: wherein X*-X 2 - is 
C(=0>N(R 7 )- or C(R*)=N- (wherein R 7 is hydrogen, 
optionally substituted alkyl, or the like and R* is 
optionally substituted alkyl or the like); R 1 , R 2 , R 3 
and R 4 are each independently hydrogen, optionally 
substituted alkyl, or the like: R 5 is either nil or one 
or more substituents on piperazine ring which may 
be the same or different from each other and are each 
optionally substituted alkyl or the like: and R 6 is 
hydrogen, optionally substituted alkyl, or the like. 
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(75**-f^>Xy — hj £#H8o 



(57) 



( i ) 




[5£fk -X l -X 2 -(±3& : -C (=0) -N (R 7 ) -*fe«i-C (R 8 ) = N-T* 

R', R 2 , R 3 «±t>'R 4 (±, fnfMibt. zKfUIBC^ ««t. U < H^RIWJI 
coy;Mf;i/^£, 

IH-*^(iM^oT^UT J: < . S&fc L/ < (±^M^coy^^^»#'a:. 
R 6 (i. zKHSIgC^. Bfil : bL<(iMa«l©y;i/^^ s S:^-r. 

#y (adp-'j^) tr (parp) ffl^flMBfc^-r^b^ 
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m m 



5 Biffiftm 

TtmW&tfV (ADP-y*- 7s) tUV*^— M (PAR P. SU^i/KU (AD P 

15 m mz.it, mm$k. mmmmv i&jm) , (maii ^cjasi^. 

m'm&m mz.it. wmmw-m^ti . msm. mz.it. i>b*b^»i/ay^ 
&n . itmffim&m. i^hD7-f- &.mo&<{k, %m.^<omt, aids, %k 

20 ffi&jfmm. m&<$. mw&vwm.. mmm. nmm%m&. ^— ^> 

mm. A&L®L>bmm. mi, i«Mis»t, ^ime. ^m. « 

25 **y (adp-ij^) *°u^7- tfPflWffl^^-r-S'fb-a-tituT^ mz.it. 

^Kn^V^yj; >K##fc£OM' V^'j; (#Jxf£ Ant i -cancer 

Drug Design(1991), 7, 107-117 ^gEHS) . ^-^>X7$ Kitft: (0!l*.fc£HI&& 
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m (wo 0 99/47494 ^is^ia«) , ^mmt^ (mz-&mm&m (wo) m 

99/11645 ^fg{C!B«) &^£Ptf£>*k ^©ffe, S*<0#*&£W-*Ste^©©# 

J.Biol. Chem. (1992), 267(3), 1569-1575 *? J: t>*HiS^ (WO) H 99/11624 
«) . 

55^, _tiB© «fc ^ Stfb3*fli36© p a r p ia»j^m £ n-r v ^ a a* iup 
*• v * 7— m mmwm d z £ ufc. ^Hj-fb^ii±iBH^ii (w 

O ) 99/ 1 1624 g (C^ftttKlflBtt $ *t)Mb£% Kib"^ WfclflUB »T V ^ . 



[ 1 ) -fl£5$ ( 1 ) 
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D&cK -X'-X 2 -^ : -C (=0) -N (R 7 ) -£/c&-C (R 8 ) = N-"C 

*«tv*afi«:tftU R 7 f*7i<^ig^ a^b<&^a^©y;wvs. a^feb< 

«#«ft©T^=>v«, ain* b < liiitoDT^^-^ a&& b < temwrn 

(Di/? d rjwm. S&lfc b < te&aifc©^ p t;v=¥;vt^^^S> b < 

moymm^vmm. m*itew&*> b < iii»7^v»^', R^am^ b < » 
iticuv^f^a, u < itmmmcoTJv^-jvm. mm*> b < \-mm&<z>7 
)v*-)vml mm& u < msjii©-^ d t^wus. am& b < i£&sgi©->^ a 
t;v^;vt;v^;vs. sf^^ b < fcttRtSBUDr u -;v7;v=¥;vs. s&fe b < Ji&ta 

^ ^D^Vlf, ifc(^:-OR 8 ', -NH 2N -NHR 8 \ -NR 8a R 8 \ 
-SR 8 \ -S0 2 NH 2 , -S0 2 NHR 8a t,l<|±-S0 2 NR 8a R 8b T'S$tll. 

15 R\ R\ R 3 *JirJ f R 4 ^ -ttt^ti^sELT. 7K3fiIK^ M^t; b < f£&=S^ 

(dt)\s*)vm. mmt, b < tiiii©7;^-;i/S, am*, b < i*i^i©7;i/^- 
mm*> b < p T-Jwvak b < fcy&easi©^ p t;w=* 

a^t ) b<(i^a^i^p^T-D^s, amt»b<^a^T^i/Ss ^ 

20 D^VIR-?, -bUE S/clM:-OR'\ -NR^R'^Kfi-SR'^S 

r 5 ^ \s^yym±<Dwmm-e$>v. ^sb^i^, sfctii t.b<ti*Mk 

[H-^7t(iM^oT#&LTJ:<. «&fcb TJV^Wak b < (i 

i^©7';-^7^^a, a^t»b<^s^©^®^. a$fcb<t«g^ 
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ti^:-OR 6 \ -NR 5a R 5b ^b<»-SR 5a -C^tt§a^^i" (R 5a fe£t>* 

R 5b ta. ftifWtlt, tK*M?> ^fc(i^^u<«g^©T;v^;v*^ 

Jt^^-r^^y (adp-u^-x) #y ^9— ifia**i. 

15 mm* &M£>b&&~ ibWSSL >bffi&M.nWMW^ 9bb&. mB$i. tt 

en BB*w>4<y (ADP-y**-^) #y*7— -tffiiFSii. 

(3) CD IB«©-fiS^ (1) (D^m^L<^<D-7'U^^^^^tz^nh 

20 ©ra^bx^^^-sm©. **y (ADP-yjtf—*) #y f7-mm%mmm 
c 4 ) cn @m(D-m^ ( 1 ) (Dit&m* u < k ^ y ^£&*£-enp> 

25 ^-^>V>t T^Vy/W^-^ ^>5=->h>JWlH», ^ 
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(5) mm*&&£-t&&m^ en retto-nw en <oft&fa*> u < 
c 6 ) c i ) mm(D-m^ ( i ) <D4t-&wt> u < t*^© 

5\ ssufiLS. &*ii£&m<D&4b(ommj]&. 



(7) HB« (1) 




DrS*. -X l -X 2 -ii^ : -C (=0) -N (R 7 ) -T^t£tl<5S&mU R 7 f£ 



0 
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*> b < \£MW.W*ot/i? n t;v^;vt;v^;v», Bifc b < t u -;vt;v^ 

*. b < m^(dt;v^t-;v^ figi& b < »iSffife<OT;v^-^S, HBtfc b < » 
% b < iiiti©7 y — )VT)\>3r)vm. b < t^Bii©^^^ asi** b < 

5$:-OR 8 \ -NH 2 , -NHR 8 \ -NR 8a R 8b , -SR 8 <\ -S0 2 NH 2 . 
-S0 2 NHR 84 tb<ti-S0 2 NR 8a R 8b T**^Mit (R 8 a & i'0 ? R 8b 

io fct ^-tt^tiSfctb-c, lit t < i«ii©7;^^i^*t) . 

©r;wv*. b < i*mm&(DT>v>r->i'& mm*> b < itmmm&TJV*- 

ggit b < temm&<DS/? n t;v=¥;vs. «t b < (i*sffi^©->^ a t;v3=- 
at JVM. tftt b < liiit©7 'J -;P7;v^m g&fc b < fctfll&Bife©3? 
15 @)5N6. tit. b < liiit©MlATD]gS, B&fe b < liiSi©7^;V& ^ 

DyvSf, -hOi, J/:i«:-OR'\ -NR la R lb feb<ii-SR la T^ 

20 i-Sfc[i^ot#«btJ:<, S^b<liHiSW7;^M, a»b<te 

mmmoT^-jvm. mm^ b < \z$m&<DT tit b < i«© 
&ggi©7 y -;vy «fe b < ii|g|©ftM> B&fc b < 

25 (iS:-OR 5 \ -NR 5a R 5b t)b<tt-SR 5a T?*^ti-5S ; l:^i- (R 5a feit^ 
R 5b (i, -e^ti^bT, 7j<*M^, *fetiB«itib<f«lffife©T^^VS% 
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10 Mtt^O^^UTfF^^n-S^. 

(9) R 5 T*^^tbSti°^7->'>^J:Ogma^#^EU^v\ (7) 3* fete. (8) 

15 (10) R 7 ^7jc^^-e$>€), (7) „ [8) £fcl* (9) timo>tt&m*>\s< 

(1 1) R\ R 2 . R 3 ^cfctFR 4 ^7j<^^T^-5. (7) , (8) , [9] * 
20 £*t-51& 0 

(12) (7) ~ (i i) <o^-fnmzmm(D^m^\y<^(ozru n^y^* 

25 (13) jH'J (ADP-'J /Jv-*) V ^ 7 — IflBaWt*** , (12) IH«fe©E 
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JtM-^S, to«S» it>ffl»ittJflllf«»»*. IfcbJk ^fiHSt 

5 (i3) tantfe©^ 

CI 5) (7) ~ U 1) ©v^tv^^IHm©<b-a-tJt>b<{i ; e©7 p DF7^^* 

10 

c i 6 ) C7)~cii) ©v^-rn^^fam©^^^ b < lifo^a k ? y ^ 
m^m, immmzm. ^-^>v>a T^y/wv— /nv^vvvh^^ 
15 m>b&. ^mm. mm^. m&mmv jfeMa&UL as, 

(17) J&WfeiWft-SJWK:, (7) ~ CI 1) (D^-rftfrKm&(D4k'g%>} : h 

(is) mafe&fifc*****^ t7) ~ (in (D^-fn^mm^bMMh 
ammms^ ^mmm. jmAsmmmm. ^sj^. bhs-wip 
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yjv^jvmthx^ ^f-M ^;k ynnVK 2-yotf;K 7>;k 

20 ;k 3-->^d^>^— ;k l --^o^3r-t?— m 2 -s^a^^-t?^ ;k 3--> 



* 
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gf!iJI^£ 1 ~ 243 fc&SSJSwPfc 1 « L < MHJg^F^ 1 5-6 

& H*Jf ^ 1 1 ffi* b < 1 ffl^t? 5 AWW©aS, S^M^ 1-4^ 

5 3-H"iJ->*;K 2-^:n-;k 3-^^— ;K 

gss^vr nasast L/T ti, 0>j*.« i - tr^ y ^-jk i - tf d y e;-;v#©s*je 

20 Jft/S. 

;K ^>7n^.># v#;kK— ;K ^n^rlfy^kK— H'©j^l&!M : f 1 i&:4~ 7 

;k b;k*^;k ^-7 w;v&£©jR3Wsmfc7~ l l ©7D-r;k«, 0J3.tf2-fcr 
^y->*>^;V/K— ;k 3 -^e;kfcy >#;VaK— /l/fcifogJWK^ WS&B¥* 
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i&mr^jm, ii7;^^m ^>^i^3r>^ «t 
25 i7W7;i/7-r-;va, ffiRT^=¥^^— iSMT;v*^-r;v7^ y*. 
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-YV^/k s e c-y^-;K t e r t -yf;Vf0^ig^C4lOT©S 
-jK (1) T^SnSft^©?^ -X'-X 2 -**^: -C (R 8 ) =n--c 

-m& (i) •e^^ns'fb'&fe©^^. -x J -x 2 -^ : -c (=o) 
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(A) 




(2) x-mnfr&fo&mt, £*iiisjkmt-£Wfrh / £ 

Bull. (1972), 20(7), 1513-1521 m^tm^ ftX^&^mz J: t>f#-5 C t tfXg 



I 
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Ig (a) (i, 5$ (2) (3) -C*^tt*N-«||tr^y 

n -;k ^=¥-9- vfc £*©}«^ * ^fi^©TO«Tt?, 3iS 8 0 °C~ 2 2 0 °a 
5 #£b<&i o o°c~2 o o-c-ein^-ts^tciUfj^ct^T'ts (mt£ 

Acta Chim. Acad. Sci. Hung. (1980), 105(3), 175-188 KIB«) . 

II (b) ^ 55 (2) 1?*Stl*^-&%k55 (5) ^n5^7^>jfi%S 

m-z^x^ (6) T^n-5<b-a-i3i:-rsKf&-e*>u, xi (a) tmmco-^m^n 

10 5dil*S-etS. d©!& 5^ (5) T^$*v5^7y« 2otD2,mT^>SP 

x*§ (c) ^ (6) T*^ti€>-fb-a-^^ : -R 6 *~emzti&m*mxis-c 
tbtft mm, mm. ^!iK.«^7ju^A^i:<7)^a©#^ET. 

77j<^b«^^^- h y ^ ^cdMtc^iJ-c-^ # y i:*©^* , ^JA^-fbzk^ 

T, $I*J£ ^>i7D^^>;V7>;V/}<^V5 K (Dec) s ^Vyyne;V77;v^ 
= K (dipc) x 1-31^-3- (3-->V^;vr^^ ^°Db°;v) 
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5 K (WSC) , ^>yb'j7 x /-;V- l-^A-VVT. 
*-?A • ^VyJ^mV (BOP) , ;vy^K (D 

PPA) N N, N-^;V/-K— ;V$/-f 5 )\y (Angew. Chem. Int. Ed. Engl., Vol. 

1, 351(1962))& if©M^J©#ST. ^{Cio-Cfi. fcfc*.fc& N-tHa^> 
5 ^^>W5H (HONSu), l-tKD^^/hiJJ^ (HOBt) , 
3-H Kn=3r>-4-;*3ry- 3, 4-^bb'D-l, 2, 3-^/h'J7^> 

(HOObt) ^if^ip^j^iip^T:. fct^i t>Hfv, b;vxx 3->v>& 



5$ (4) T'«^n^^bm^©2fiT(D-NH-SCD7j<^^R 7 ©-5t>zK^^^© 

*^«-r^>c^(cj:u. (i) T^^ns-fb-a-^© -x«-x 2 -^ 

15 5£:-C (-O) -N (R 7 ) -X-m^ft&&X&&4k^*-&m,-tZ>Z.t.tfX*%&. 
afc3M^L-C(;i:, jIS©^-^ #>J*J;£r$ : R 7 X 3 (X 3 {i*^^^(D^O^>H 
^£Stt) ^^ti-SYb^^^JAf^^y ^A#©^*cD#HeET, DMFW 

0 0U #£L< (±&J7 0°C-C^^i±S^ (Chem. Pharm. 
Bull., 42(8), 1601-1604) ^ 5$: R 7 OHX^^tb-5-fb^^ h V 7xn 

jim- 1 CTC-1 0 0°C. #£U< fi- 5°C~2 5°C-t?^$-l±§^ (Chem. 
Pharm. Bull., 42(8), 1601-1604) ^'W^tlS. 
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MlgCDfim^^-Cfto Z. htfT'g 5 (M%.& Protective Groups in Organic 
Synthesis, JOHN WILLEY 6 SONS, 1991 *££lMfc©;fif&) . 

mfhftz. z<D£5&*MMe>$m&iz. mm, a®&ir©»©# 

IET> i^zM^y— ;k #7K^^y-;V. h 7 1: K n 7 7 >^ H©^*t«S 

10 :7;l/:*DfifeIfe&£©it©#;feT* ^RKxh^fc I^fl'X ^nn* 

*jistf*t'ji<m*$m-tzm&<z>&m<Dmm£ int #j*.fc£ ten- y^/kx* 

tJ'v'V b mTWk i75 2f h *iS . C© J; -5 &fiU«a£©lifc*fck 
D77X ^Zfc 1 , 2 -^7< b 3r->a:# 2f©ift»4 , 'T?lfcT?*aJltU 51 SfcVvTzK 

mm. w®tta¥<Dm<D&&T. ?k ^M#y— ;k ^j<fb7tKD777 

tz £<Dmm t t*-e&j&-Z its d i: K J: y fJ5 d £ ^T- £ S. 

20 
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i/)Vm&T )Vn3r*yji )]/tf=.JVM £ & o tzft&m. T )\,*)V3-* # ;V*K— frm ttei 

20 /K— f)tV6. 

^ ( l ) t'S^^sft^ftfe L < iif©yn h* 7 v aM^fS 1>T B£S i: bx 



I 
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^i®»M(cL^feC»^^©MT^^Pig#-r^wi: 

is ^^nsii^ofi^ i^sh ^jtsk #*«sitw*iig3ft'&ei*ffi'&i-s 

»i(a^>tM^§^ a fc**L, 

1 B*fc'J 0. l~2000mg^£U<{±l ~200mg£ 1 ^%tz.\mM ($lx.t£ 2 ~4 0) 

20 i^ra#t5Ci:^t*§s. 

25 ^^n^b^^{i, /fc-fUfe I UPAC^!:tH©t1^V\ 



§»#J i 
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4- (i-e^^-;K> -i (2H> -7^r>v> immowm 

(1) 4- (l-fc>^>*— JV) -1 (2H) -7Z=7i/J^ 
4-^PD-l (2H) -7^7^>V>4. 12g (22. 8 5^^) , 

S/> 11. 90g (1385 U ^V) fcitf^W^y n— ;l/4 OmL©^^ 
5 1 9 0 - 2 0 0 °CT- 6 . 5 Bf Hft& b/c„ RJfcii£ttMft*-ejfrai U -tlCl 5 % 

*7^D7h^77-f- (S i 0 2 , 7DD*M : ^ # 7 — ;V : b U Ji^VT 5 
y=20 : 2 : 1) CtllU, 4- (l-ld>^>*^V) -1 (2H) -~7$^V 
10 y >4. 1 8 g (8 0%) fcfcfc. 

1 HNMR (DMSO-d 6 ) 5 ;12.09(s, 1H), 8.21(d, 1H, J=7.5Hz), 7.92- 
7.79(m, 3H), 2. 98-2. 96 (m, 4H), 2. 91-2. 89 (m, 4H). 

(2) 4- (1 -^^iS—JV) -1 (2H) -7* ; ?5?S> i&Wti& 

4- (1-^7^— ;V) -1 (2H) -7#^>V>4. 13g (17. 9 
15 ^e;V) V7°U\£)VT)Vn— JVl 6 0mL[:^7 0°CT')#^$-y:. Z<D}®m*%34 
0°C^T*^*Pb. ;tlK!4^©i»-s;^i/5. 38mL (2 1. 

;v) fe?srrufe. c©m^#]^^j7 o°c{c#^u. #&7 o°c-ei mmm&&. mwr 

;Wr-C^L/r. mbtlltl. 5 8g©WH, 4. 33g^i:»J, (?J< 
20 /7-fe h — b U ^) *ftt<\ 4- ( 1 -fcT^^-jv) -1 (2H) -7^7->VV 
JflKJfi3. 4 9 g£#fc. 

1 HNMR (DMSO-d 6 ) 5 ;12.23(s, 1H), 9.35(brs, 2H), 8. 25-8. 22 (ra, 1H), 
7.99(d, 1H, J=7.7Hz), 7. 94-7. 82 (m, 2H), 3.29(s, 8H). 
Wk& : 3 0 0°CJ^_t 

25 

mm 
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• ^3f>!75 FTt^— >->^^l/^K (NAD : t*7^fX^) 

• PQNADC [T-r— >-2,8- 3 H]-NAD)( NEN(^^) Life Science Products, Inc. 
(*H) . it?Stt 1402 GBq/mmol) 

5 • PARP(£ b PARP ffi.Wx.fa. 660 ^L- b /mg) (Trevigen, Inc. (^ffl) ) 

• 96 V^)V7°U~ h(%m^"7^7 Y~7V— k aKU tT l/>^) (CORNING Costar 
OKS) ) 

- 96 7X-)V7°V~- hm^7774^— 74 : 7°V V5^y Y 7^^-77 h 
10 B( double thickness, 90x120 mm) (PerkinElmer, Inc. Gfcffl) ) 

• m^y^^-V— ^— h : MeltiLex(^^)A ( 73X109 mm. ~4 g/->— 
b) (PerkinElmer, Inc. ) 

- 7-iJV$ — + -$/>9 L W— # — (DM (PerkinElmer, Inc. (^g) ) 

15 &mWL(DmmW^ (50mM Tris-HCl(pH8.0)/25mMMgCl 2 ^<M) »Wc„ 

ris'J yDt»fi(D 96 T^US^'l/— b ^ |#*&fb-£«$t 20 Ai l/?:r.;k 10 at 
g/ml CDDNA 1 fi M TONADdtTStt 7 kBq/ml)30 ix \/u^M 4rL-vy ^/ ml ( 6 

H g/ml)PARP^50 fz l/^A^JIJg^MlU MMXl.S^m. SJ^£?tfT2i±/c 
(£.jfcm*<Z>&mMM&MMl^ DNA:3 /* g/mL TONAD :0.3 a M/J£St£ 2. 1 kBq/mU 
20 PARP:2^-^«y h/ml (3 *i g/ml)). ^(i, 24nliO/<VX75 9 I/^i;l#iq 
(»Ht2 mM)bT{M:2-t*\ Mjfr^© PARP £-tr;]/^— — (HARVESTER 96 (& 
^BiEO , T0MTEC Inc. ) hffi^^ 7 7^^—74 ±^0JR 

1/*:. ^7^7T^^^7-f;V^-(iPARP|H|lRig«5tw80^^y— ;V=feMU PARPIe] 
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7-fJV#— ^CMbTyi/-h^^>^— (1450 MicroBeta 
TriLux, PerkinElmer, Inc. Ofcffl) )T\ PARP ^{tiP^t^/c poly(ADP- 
ribose) 4> ©ra©^ ^ > h (cpm) ZMfe U^(10 ^/^l/- b )„ 

5 PARP^ffi^ttSIS*^^ J^TcD^^^V^T^mU/c. 

R&Wa) = C 1 - (Yk-^ WAP # :n7WD77 ^ > h (cpm) - ^ >y ^^VWVb 
(cpm)) / Wb^^iP^ »7 > b (cpm) -;^y ^ s?=, y Yj] t> > h (cpm) )] X 100 

(^•y^^v^fvb =4bilrfe) • parp ^ ^ ^©^7 v h (c P m) ) 

10 c^^m) 

1- [4- (2-7D<;V) - 2-t^^-;l/J -47x^V7^7^> i» 
^ : 

I C 50 = O. 3 6 mM, 

l-^DD-4- ( 1 -fc.V^->*-;V) : 
15 1C 5 o = 0. 2 8/iM, 

4 - ( 1 - 1: ^ - 1 ( 2 h) - -7 $ =7 vj > m&iM. (mm 1 ©-fb-a- 

I C 5 0 = 0. 0 3 4 (jlM 

20 mm±mmcopjma 

25 l^HP7-f-, &.m<D%4k. %mk<D^, AIDS. ^b«©jt{^^©^b 
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3< CO 



i . hrss; ( i ) 




5 D£tk -X»-X 8 -«5£ : -C ( = Q) -N (R 7 ) -3=/cfc*-C (R 8 ) = N-T* 

R 7 t*7j<^M^ a$i& u< aig^©7^;vs, g&*>u< 

15 ^^n^VJg^ l/d^i-OR 81 , — NH 2S -NHR 8 \ — NR 8a R 8b > 

-SR 8 \ -SO z NH 2 , -S0 2 NHR 8 ^l<(i-S0 2 NR 8a R 8b T*^tll» 
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pyvjg^s -bDl, £/cfi5$ : -OR'\ -NR u R lb tib< (i— S R 1 a ~C|S 

n-*/cii^oT#aitj;<, mm^o<immm(DT^jm. B&&u<te 

iM:-OR 5 \ -NR 5a R 5b &L<i£-SR 5a T?i«t£n&S£get (R 5a *5<J:t>* 

m-t) . 

****i-*?j<u (adp-ijjk-^) zHU^^—tfiiasjw. 
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m> .Mffi^s, «i, tom&Mmmmm. mm. mm&. tt& 

10 ©BIBfcU-tjHr&snsift©, Kilt fi&#4», J»*^©#3t2£, J»JB, W 

m&®m&. t^mv-^, ^>^h^mmm, mmm. m 

15 

5. mmtt&mt'tzmmi^ m&m i re*©— cd ©^wi^f*-^© 

(cfent^TKU (ad p-y — tf ©&!#;#& 

20 6. mm*&mt.-?&mmi^ m #m i re*©— d) ©fb-&«i*>u<i£-t© 
jbmm, fommm. Misis^t, mm. ^n, m%m, ommffivv^ 



7 . -jttaS ( 1 ) 
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[5£rk -X'-X 4 -I4S : -C (=0) -N (R 7 ) -T^^tlSS?:^U R 7 t± 

5 b < i*Mm&<D->? D 7^=¥;U7;Hr;l'2k b < »^a^l©7 U —JVTJV* 

)vm, b < tt&tt&®3Hmk S^ 5 feb<ii^S^I©fi^n^7n^l^ 

(iS^t. b < lii!i©7^;H^, R 8 (*M^*> b < (iTOOT^^^S. S& 

t. b < {i^s^tD7^— a^t, b < iiiii07;v^r-jvi, ai&& b < t± 

ffitaES©^ D TJ^JVm, git b < lilllOS'^ n 7^WV7^^W6. Sgl 
10 ^l/<l±i»7'J-^7W& litKtiiiWflS, S&t>b< 

S:-OR 8 \ -NH 2> -NH.R 8 \ -NR 8a R 8 \ -SR S \ -S0 2 NH 2 , 
-S0 2 NHR 8 ^b<li-S0 2 NR 8a R 8b T*^^iW (R 8a &J:t/R 8b 

ix -en-r^foib-c, gf^ : fcb<Ma^©7^^s ; ir^i-) . 
15 r\ r\ R 3 fcj;t;R 4 it f nf«ut, 7&mm^ wWk&is<i£Mw.m 
(DTJ^jm. a^=fe b < «<Rasi©7^^-^^ g&fc b < immrnvT**- 
wm% b < »i»^^D7;^;vs, agit b < \mm&(Di/9 utjv* 
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-hDl, S^:-OR'\ -NR^R^tKli-SR 11 !^ 

l&£>:-OR 5 \ -NR 5a R 5 "t,L<(i-SR 5a -e*$tl-SS^^-r (R 5a *Jj;tF 
20 J*L 



25 9. R B -C*$nSbT^7^V3SLh©«feaS*«^«EU&v\ »*3I7 *fc«8|B* 
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10. R 7 tf7kmm?-T>&&, m>$m7. 8^t^9mm<D^^v<^(Dzf 

11. R\ R\ R^XXfR^^mm^-C^^, lt*JS7 s 8, 9 *fcfcU 0 

i 2 . m&m 7~ii (o^-rtifr 1 m^um^^m^ u < \%^^u Y^vtfiz 

10 13. (AD P- y 7—- tfMfi&!|-C*<&* f##SI 1 2IB«£©E 



15 Aiflittibfjift, >c«3^ fowsAMmmiNm* m^m. ^FMm. mm$z. « 

m 1 3 HB«fe©E^o 



1 5 . nt&fi 7~ii ©vvm*> i ]g^ia«s©'fb-a-tit» u < ti-ecDyn 



JBm. MWflk *HI!B«. lift*** J*Jfottfo£*L 4>MS& ;frffijSJflL#*g$&» 
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l 7 . fc&Sk i-«J8#fc, It&g 7~ll ©i vf l JB^SHm^b-a-^it, 
l 8 . M^MfctSSfC, »*]B7 ~ 1 i o^-ftifr l 3C£flB*t<Z)ft-&Klfc 

mM^b^m. fowsism* >bffi&jhnmmm. a^M. ^fmm. {gtt 
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